Abstract. We derive the stellar and circumstellar parameters with two models: the classical constant density nebula model and a stellar wind model. Depending on the mass loss rate of the star the stellar wind model results in a range of valid values which can deviate from the classical model results. This is especially true for the elemental abundances which are for every valid stellar wind model larger than the value found with the classical nebula model. We argue that a density distribution in the shells of PNe formed due to a stellar wind with high mass loss rate is more reliable when deriving stellar and nebular parameters than using the classical constant density nebula model.
Introduction
The parameters of a star and ist circumstellar material are difficult to determine, especially if the star itself is hidden by its circumstellar material. In this case, the parameters must be derived indirectly, for instance from the Balmer and other nebular emission lines. Especially for planetary nebulae (PNe) there exist some simple approximations to derive the effective temperature, distance or elemental abundances. But these approximations are normally based on the assumption of a constant density spherically symmetric nebula. Although the idea of a stellar wind that shapes the nebula and leads to a density distribution rather than to a constant density is not new (see e.g. Lamers & Cassinelli 1999) people still use these old-fashioned assumptions of a constant density nebula to derive stellar and circumstellar parameters (e.g. Costa et al. 1993 
Observations and models
To determine the stellar and nebular parameters we make use of a set of optical observations specified in Table 1 which are not yet extinction corrected.
We concentrate on two specific models: the constant density nebula model (CDNM) and a stellar wind model (SWM). Both models have the following assumptions in common:
• spherically symmetric fully ionized nebula or wind, • constant electron temperature fixed at 10 4 K,
• all lines in Table 1 are optically thin, and • hydrogen follows case B recombination. In addition, for CDNM we use a constant electron density throughout the nebula. In the wind model the electron density distribution follows from the degree of ionization and the equation of mass continuity and we can parametrize it as
N e (R * ) is the electron density on the stellar surface which is mainly determined by the mass loss rate. It is a free parameter in our calculations.
Since we have limited space in these proceedings we will only give a short summary of the major results. The description of the detailed calculations and discussion of the results will be published separately (Kraus).
Results

The effective temperature
The effective temperature of the star is derived using the Zanstra method for hydrogen (see e.g. Osterbrock 1989; Pottasch 1984) which results in
The left hand side is the continuum luminosity at the wavelength of H β over the total number of ionizing photons. This is a pure function of the stellar continuum flux, i.e. a function of effective temperature and surface gravity. The right hand side contains the (reddening independent) fraction of observed fluxes times a function f (N e ) which is a constant in case of CDNM but a function of electron density distribution in case of SWM because the b n values that describe the deviation from LTE of the Balmer line level populations are for high electron (2) for different surface electron densities. Also shown are the CDNM value which is found to be a lower limit and the LTE value which defines un upper limit densities no longer constant (left panel of Fig. 1 ). The right panel of Fig. 1 shows f (N e ) for different values of N e (R * ) as a function of distance from the star. The range of possible effective temperature and surface gravity combinations is shown in the left panel of Fig. 2 where we used Kurucz model atmospheres (Kurucz 1979 ) to calculate the left hand side of Eq. (2). While CDNM gives a value of T eff ≃ 40 000 K, the range found for the wind models extends from 32 000 K up to 40 000 K depending on the mass loss rate of the star.
Interstellar extinction
The interstellar extinction, A V , can be derived from comparing observed and theoretical line ratios. Preferentially, the Balmer lines H α and H β are used for which the theoretical line fluxes can be easily calculated. In case of CDNM where the b n factors are assumed to be constant, we find from our observations a value of A V = 4.2 mag while for SWM where for high electron densities the b n factors (and therefore also their ratio) are no longer constant (left panel of Fig. 1 ) the range of possible extinction values lies between ∼ 3 mag and ∼ 5 mag , depending on the mass loss rate (right panel of Fig. 2 ).
Elemental abundances
To derive elemental abundances we exemplary choose the [Sii] lines, assume that all S is in Sii, and calculate for both models the intensity ratio of a [Sii] line over H β . For CDNM we need to know the constant electron density which can be found from the sulfur line ratio (left panel of Fig. 3 ). In case of SWM the observed sulfur line ratio defines the lower limit of the surface electron density (right panel of Fig. 3) . The results for the intensity ratios is shown for both models in Fig. 4 . As can be seen, the abundance values found with SWM are for all valid surface electron densities larger than the value found with CDNM.
Planetary Nebulae formed due to a stellar wind
For the wind calculations we used the parameter N e (R * ) that describes the surface electron density. We now replace it with N e (R in ), the inner edge of 12 cm −3 . If this high mass loss suddenly stops, the nebula will expand freely. After about 125 yr, R in ≃ 620 AU and N e (R in ) ≃ 10 6 cm −3 . From our modeling we find that the outer edge of this nebula is of order 7.5 R in (Fig. 3) . The period of mass loss is then ∼ 920 yr and the total shell mass about 0.1 M ⊙ which is a reliable value. The Sii abundance is about 5 × 10 −7 which is larger than the value found with CDNM. This fact is very interesting, especially if we read in the literature that the abundances of several PNe derived with CDNM are found to be sub-solar when solar has been expected (e.g. Marigo et al. 2003 ) and supports our statement that the nebulae of PNe show density distributions due to their origin from a stellar wind rather than being constant density nebulae.
